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1.

N9354

(a)

(b)

Sodium reacts with cold water.

(1)  What would you see as the reaction proceeds?

Calculate the volume of gas produced il 3.0 g of sodium reacts with an excess of
watcr.

(One mole of any gas at the temperature and pressure of the experiment occupies
24dm’.)

(3)
(Total 7 marks)
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blank
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(a) (1) What is meant by the mass number of an atom?

(1)
(ii) Define the term relative atomic mass.

(2)
(111) What are isotopes?

(2)

(b) Magnesium has three isotopes. The mass spectrum of magnesium shows peaks at
mle 24 (78.60%), 25 (10.11%), and 26 (1 1.29%). Calculate the relative atomic
mass of magnesium to 4 significant figures.

)

Leave
blank

Q2

(Total 7 marks)
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(a) Define the term first ionisation energy for magnesium.

(b) The logarithm of successive ionisation energies lor magnesium is plotted in the
graph below.

Log ionisation energy /kJ mol ™
- o) w B (4 ] [e]

o

|’77 | ! _ -

0123456789 101112

Number of electron removed

Explain what this graph tells you about the electron arrangement in the magnesium
atom.

....................................................................................................................................

Leave
blank
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(c) (1) Give the full electronic configuration of magnesium using the $,p.d notation,

(1)

(i) Explain why all isotopes of magnesium have the same chemical properties.

(Total 9 marks)

Leave
blank
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4. (a) Hydrogen chloride can be made from sodium chloride and concentrated sulphuric
acid. Write a balanced chemical equation to represent this reaction.

(ii)

(©) @

(i)

1ons?

Give a chemical test for chlorine, stating what you would do and what you
would see.

Hydrogen chloride can be oxidised to chlorine by lead(IV) oxide, PbOs.
Write the oxidation numbers of lead and of chlorine in the boxes provided.

PbOQ + 4HCI — PbCIQ + Cl, + 2H20

| N

(2)

(d) Sodium iodide reacts with concentrated sulphuric acid to give iodine, not hydrogen
jodide. Explain why iodides react differently from chlorides in this case.

(Total 12 marks)

Leave
blank

Q4
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5.
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(a) Boron forms the chloride BCls. Draw a dot-and-cross diagram for BCls.

(1)
(b) (i) Draw the shape of the BCl; molecule,
(1)
(11) Explain why BCl; has this shape.
(2)

(¢) (1) The B—CI bond is polar due to the ditferent electronegativity of the atoms.
Explain what is meant by the term electronegativity.

(11) The B—Cl bond is polar. Explain why BCl; is not a polar molecule.

Leave

blank

Q5

(Total 8 marks)
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6. (a) A compound of sodium, chlorine and oxygen contains, by mass, 21.6% Na,
33.3% Cl and 45.1% O. Show that this 1s consistent with the formula NaClOs.

(2)
(b) NaClO; can be obtained from NaOCl(aq) by a disproportionation reaction on
heating.
(i} Give the ionic equation for this disproportionation reaction.
(2)

(1) By a consideration of the oxidation numbers of the chlorine in the various
species, show why the reaction in (i) is disproportionation.

(¢} Chlorine is used in the extraction of bromine from seawater.

(i) Give the half-equation for the reduction of chlorine.

(i) Give the half-cquation for the oxidation that is occurring given that the overall
equation for the reaction is:

(Total 10 marks)

Leave

blank

Qo
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7.

N9354

The table below shows the melting temperatures of the elements of period 3.

Na Mg Al Si P S Cl Ar
m.p./C: 98 650 660 1410 44 119 —101 | —189
Structural
type

(a) Write in the spaces in the table the structural type for these elements.
(2)
{b) Explain why the melting temperature of sodium is so much lower than that of
magnesium or of aluminium,

(¢c) (1) Explain the very low melting temperature of argon.

........................................................................................................................ (1)

(i1} Phosphorus exists as P4, sulphur as Sg.  Explain the difference in the melting
temperature of these substances.

(Total 8 marks)

Leave
blank

Q7
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N9354

(a) (i) State how a flame test would distinguish between samples of calcium nitrate,
Ca(NO3), and barium nitrate, Ba(NOx),.

(2)
(i) Explain the origin of the flame colour.
(3)
(b} Write the equation for the action of heat on barium nitrate.
(2)
() (i) What is meant by the term polarising power as applied to cations?
(2)
(i1) Give two factors which affect the polarising power of cations.
(2)

10

Leave
blank
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(i) Use this information to explain why it is casier to decomposc magnesium Leave
nitrate than barium nitrate by heating. hlank
(Total 14 marks)
(g TOTAL FOR PAPER: 75 MARKS
END
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